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Description 

DISPLAY HAVING A PLURALITY OF 
DISPLAY REGIONS 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a display, and more 

specifically, to a display having a plurality of display re- 
gions and driving circuit arrangement. 

[0003] 2. Description of the Prior Art 

[0004] Mobile phones have been a popular product throughout 
recent years, and accordingly, the mobile phone display 
has become a key component. In order to satisfy require- 
ments from users and keep pace with the increasing de- 
velopment, a display having two sides both being capable 
of displaying images is needed. 

[0005] a conventional two-side display adheres two displays to- 
gether. This kind of adhesion not only causes wasted ma- 
terials, since two displays are used, but twice the power 



supply capacity is also needed. Thus power consumption 

of the mobile phone is extremely large and the battery 

needs to be replaced or recharged frequently. Moreover, 

this kind of adhesion is of course thick and heavy, which 

are fatal disadvantages to a portable electronic device. 
Summary of Invention 

[0006] it is therefore a primary objective of the present invention 
to provide a display having two sides capable of display- 
ing images, in order to solve the aforementioned prob- 
lems. 

[0007] Briefly summarized, a display having a plurality of display 
regions includes at least a first display region and a sec- 
ond display region being in different display modes, a first 
pixel array and a second pixel array, and a first driving ar- 
ray and a second driving array. The driving arrays are 
used to control the image display of each display region 
of the display. The image display of first display region 
and the image display of second display region can be 
displayed in the same or different sides. 

[0008] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 



ures and drawings. 
Brief Description of Drawings 

[0009] Fig. lis a diagram of a display panel according to the 

present invention. 
[0010] pig. 2 is a cross-section view along line A-A in Fig.l. 

[0011] Fig. 3 illustrates a subpixel surrounded by another sub- 
pixel in a pixel. 
[0012] Fig. 4 illustrates two aligned subpixels in a pixel. 

[0013] Fig. 5 illustrates a transmissive substrate. 

[0014] Fig. 6 illustrates a reflective substrate. 

[0015] Fig. 7 illustrates a transflective substrate. 

[0016] Fig. 8 illustrates the substrate divided into a plurality of 

regions in different structures. 
[0017] Fig. 9 illustrates TFT arrays of a LCD. 

[0018] Fig. 10 illustrates the first side of the display controlled by 
two TFT arrays, and the second side of the display con- 
trolled by one of the TFT array. 

[0019] Fig. 11 illustrates the first side of the display controlled by 
the TFT array. 

[0020] Fig. 12 illustrates the utilization of a single data controller. 



[0021] Fig. 13 illustrates the panel divided into regions. 

[0022] Fig. 14 is a diagram of a one-side or two-side display ac- 
cording to the present invention. 
[0023] Fig. 15 is a side view of the display. 

[0024] Fig. 16 is another side view of the display. 

[0025] Fig. 17 is another side view of the display. 

[0026] Fig. 18 illustrates the first side and the second side of the 
display according to the present invention. 

[0027] Fig. 19 illustrates the first side and the second side dis- 
playing the same image. 

[0028] Fig. 20 illustrates the first side and the second side dis- 
playing inverse images. 

[0029] Fig. 21 illustrates a circuit diagram of a two-side display 
according to the present invention. 

[0030] Fig. 22 illustrates a display using two data controllers ac- 
cording to the present invention. 

[0031] Fig. 23 illustrates the panel divided into two regions. 

[0032] Fig. 24 is a circuit diagram of the display using two data 
controllers. 

[0033] Fig. 25 is another circuit diagram of the display using two 
data controllers. 



[0034] Fig. 26 illustrates a two-side display of the display using 

two data controllers according to the present invention. 

[0035] Fig. 27 shows possible combinations of two subpixels of a 

pixel in the region on the substrate. 
Detailed Description 

[0036] please refer to Fig.l and Fig. 2 showing the structure of a 
panel 10 of a display according to the present invention. 
Fig.l is a diagram of the panel 10. The panel 10 can be 
divided into at least two regions, such as regions 12 and 
14. These regions 12, 14 can be in different shapes, sizes 
or colors. Fig. 2 is a cross-section view along line A-A in 
Fig.l. The panel 10 includes two substrates 16, 18, and a 
liquid crystal layer 20 between the substrates 16, 18. The 
region 12 and the regionl4 include a plurality of pixels 
and the substrate 18 includes a plurality of first and sec- 
ond driving arrays to determine the status of the liquid 
crystal layer 20 in the region 12 and the region 14, re- 
spectively. If the display is a liquid crystal display (LCD), 
the first and the second driving arrays are thin film tran- 
sistor (TFT) arrays. The present invention divides every 
pixel in the region 12 and the region 14 into at least one 
subpixel being of different shapes, size or regions, con- 
figures the structure of the substrate 18 in units of sub- 



pixels to be transmissive, reflective or transflective, and 
utilizes the first and the second driving arrays to control 
the liquid crystal layer 20 in order to display images on a 
first side, a second side, or on both sides of the display. 
The panel 10 can be twisted nematic (TN), super twisted 
nematic (STN), TFT, thin film diode (TFD), low temperature 
polysilicon (LTPS) thin film transistor, or electrophoretic 
display (EPD). The mode of the LCD can be RSTN, RTN, 
RECB, MTN or VA mode. 
[0037] please refer to Fig. 3 and Fig. 4 showing a pixel 50 having 
two subpixels 5002, 5004. Each pixel in the region 12 and 
the region 14 can be divided into pixels having different 
shapes, size, and colors. As shown in Fig. 3, in a pixel 50, 
the subpixel 5004 is surrounded by the subpixel 5002. As 
shown in Fig. 4, the subpixels 5002, 5004 may also be 
aligned. 

[0038] please refer to Fig. 5 to Fig. 7 showing the structure of the 
substrate 18. Fig. 5 shows a transmissive substrate 18, 
Fig. 6 shows a reflective substrate 18, and Fig. 7 shows a 
transflective substrate 18. Fig. 27 shows possible combi- 
nations of two subpixels 6002, 6004 of a pixel in the re- 
gion 12 or the region 14 on the substrate 18. In the same 
pixel, if the subpixel 6002 is transmissive, the subpixel 



6004 can be transmissive, reflective or transflective. The 
present invention divides the panel into at least two re- 
gions, and divides each pixel in each region into at least 
one subpixel of different structures, such as transmissive, 
reflective or transflective. Fig. 8 shows the substrate 18 di- 
vided into a plurality of regions of different structures. 
Additionally, the subpixels of each pixel can also be of 
different structures. 
[0039] please refer to Fig. 9 showing a TFT array of the LCD. A 
TFT controls a liquid crystal molecule corresponding to a 
subpixel to twist. For instance, TFTs 100, 102 control liq- 
uid crystal molecules corresponding to subpixels 104, 
106, respectively. A signal control unit 108 connects gates 
of the TFTs in order to switch on and off the TFTs. The 
present invention provides a two-side display, dividing a 
pixel into at least one subpixel, and dividing each TFT in a 
region into at least one set of TFT arrays. Two sets of TFT 
arrays are shown in Fig. 9, which control different liquid 
crystal molecules corresponding to subpixels to twist, in 
order to display images on the first side and the second 
side of the LCD. Data controllers 110, 112 obtain video 
data from a memory storing video data, in order to display 
images on the first side and the second side of the LCD. 



When the data controllers 110, 112 are respectively con- 
nected to two sets of TFT arrays, the first side and the 
second side of the LCD can display different images. The 
present invention can also use a single data controller 
connected to two sets of TFT arrays, in this case the first 
side and the second side of the LCD display the same im- 
age. 

[0040] please refer to Fig. 10 showing the first side 150 of the 
display controlled by two TFT arrays 154, 156, and the 
second side of the display controlled by the TFT array 
156. When displaying images, the second side 152 corre- 
sponds to a part of the TFT array 156 of the first side 150 
and displays the same image. As shown in Fig. 11, the first 
side 150 of the display is controlled by the TFT array 154. 
When displaying images, if the TFT arrays 154, 156 are 
connected to different data controllers, the first side 150 
and the second side 156 display different images. If the 
TFT arrays 154, 156 are connected to the same data con- 
troller, the image displayed by the first side 150 and the 
second side 152 can be determined according to a se- 
quence of connection of the TFT arrays 154, 156. 

[0041] please refer to Fig. 12 showing the utilization of a single 
data controller. A data controller 200 is connected to two 



sets of TFT arrays, in order to display images on the first 
side 202 and the second side 204 of the display. As 
shown in Fig. 13, the panel is divided into regions 206, 
208. If the display is a two-side display, the first side 202 
displays images in both the regions 206 and 208, and the 
second side 204 displays images in the region 208. The 
TFT arrays of the first side 202 are connected to all the 
nodes of the data controller 200, the TFT arrays of the 
second side 204 are connected to nodes a-i of the data 
controller 200. The data controller 200 obtains video data 
from the memory where video data are stored, to provide 
them to the TFT arrays of the first side 202 and the sec- 
ond side 204, in order to display the same image on both 
the first side 202 and the second side 204, or display a 
part of the image shown on the first side 202 by the sec- 
ond side 204. If the data controller 200 provides different 
video data to the TFT arrays of the first side 202 and the 
second side 204, they will not display the same image. A 
signal control unit 210 is connected to the gates of the 
TFT arrays of the first side 202 and the second side 204, 
in order to switch on and off the TFT arrays. Such kind of 
circuit structure can be formed on a TFT substrate or a 
flexible printed circuit (FPC) board. The signal control unit 



210 controls the TFTs in regions A, B and C. 

[0042] please refer to Fig. 14 to Fig. 17 showing diagrams of a 

one-side or two-side display 250 according to the present 
invention. When displaying images on one side or two 
sides, the signal control unit switches on and off the driv- 
ing arrays. Take an LCD as an example; the signal control 
unit is a gate IC for controlling the TFTs. As shown in 
Fig. 14, the first side 252 and the second side 254 are the 
two sides of the display 250. Please refer to Fig. 15-17 
showing side views of the display 250. As shown in 
Fig. 15, the display 250 displays images only on the sec- 
ond side 254. As shown in Fig. 16, the display 250 dis- 
plays images both on the first side 252 and the second 
side 254. As shown in Fig. 17, the display 250 displays 
images on the first side 252. The first side 252 can be di- 
vided into several blocks, such as blocks A-C. 

[0043] please refer to Fig. 18 showing the first side and the sec- 
ond side of the display according to the present invention. 
The data controller 300 is a special IC having a region 
3002. When displaying images on two sides, the data 
controller 300 provides the first side 302 and the second 
side 304 data to display the same image. The region 3002 
provides the second side 304 and the block correspond- 



ing to the second side 304 on the first side 302 data to 
display images. When displaying images on one side, the 
data controller 300 provides multi-block display, and the 
region 3002 provides the block corresponding to the sec- 
ond side 304 on the first side 302 data to display. The 
first side 302 of the display is divided into two parts, a 
part corresponding to the second side 304 and the rest 
part, for displaying images. 
[0044] please refer to Fig. 19 showing the first side and the sec- 
ond side displaying the same image. The data controller 
300 is connected to the TFT arrays of the first side 302 
and the second side 304. The first side 302 has a block 
306 of the same size as the second side 304. The first 
side 302 is connected to all the nodes of the data con- 
troller 300, and the second side 304 is connected to 
nodes j-n of the data controller 300. The sequence of 
connection between the data controller 300 and the block 
306 and the data controller 300 and the second side 304, 
is along the arrow shown in the Fig. 19. When displaying 
data on two sides, the block 306 and the second side 304 
display the same image. If both the first side 302 and the 
second side 304 of the display are required to display the 
same image, all the nodes of the data controller 300 need 



to be connected to the second side 304. 
[0045] please refer to Fig. 20 showing the first side and the sec- 
ond side displaying inverse images. The data controller 
300 is connected to the TFT arrays of the first side 302 
and the second side 304. The first side 302 has a block 
306 of the same size as the second side 304. The first 
side 302 is connected to all the nodes of the data con- 
troller 300, and the second side 304 is connected to 
nodes j-n of the data controller 300. The sequence of 
connection between the data controller 300 and the block 
306 is along the arrow shown in the figure, and the se- 
quence of connection between the data controller 300 and 
the second side 304 is inverse to that. When displaying 
data on two sides, the block 306 and the second side 304 
display inverse images. If both the first side 302 and the 
second side 304 of the display are required to display the 
same image, all the nodes of the data controller 300 need 
to be connected to the second side 304. As shown in 
Fig. 18 and Fig. 19, when using a single data controller and 
displaying images on two sides, the image displayed by 
the block 306 and the second side 304 is related to the 
sequence of connection as described above. If the block 
306 and the second side 304 display the same image, the 



sequence of connection is the same, if not, the sequence 
of connection is inverse. 
[0046] please refer to Fig. 21 showing a circuit diagram of a two- 
side display according to the present invention. The data 
controller 408 is a special IC. The display has display 
switching device 400 including an auxiliary block data 
unit 402, a main block data unit 404, and a switching de- 
vice 406. The display switching device 400 is connected to 
the data controller 408 and utilizes the switching device 
406 to switch between the auxiliary block data unit 402 
and the main block data unit 404. Fig. 22 shows a display 
using two data controllers according to the present inven- 
tion. The data controllers 500, 502 are connected to two 
sets of TFT arrays, respectively. The data controller 500 
provides the first side 506 data to display, and the data 
controller 502 provides the second side 504 data to dis- 
play. As shown in Fig. 23, the panel is divided into two re- 
gions 508, 510. When displaying images on two sides, the 
first side 504 displays images in both the regions 508, 
510, and the second side 506 displays images in the re- 
gion 510. The data controllers 500, 502 obtain different 
video data from the memory, and then the data controller 
500 provides the TFT arrays of the first side 504 data to 



display and the data controller 502 provides the TFT ar- 
rays of the second side 506 different data to display. The 
first side 504 and the second side 506 can display the 
same image or different images. The signal control unit 
5 12 is connected to the gates of the TFT arrays of the first 
side 504 and the second side 506 to switch on and off the 
TFT arrays. This kind of circuit structure can be formed on 
a TFT substrate or a FPC board. The signal control unit 
512 controls the switching of the TFT in regions A, B and 
C. Fig. 24 and Fig. 25 are circuit diagrams of the display 
using two data controllers. As shown in Fig. 24, the data 
controllers 500, 502 are connected to video data 514 
having a movable region 5142 being a non-specific part 
of the video data 5 14. The video data 5 14 is provided by 
the data controller 500 to the first side 504, and the mov- 
able region 5142 is provided by the data controller 502 to 
the second side 506. According to the position of the 
movable region 5142, the second side 506 displays a dif- 
ferent part of the image than displayed by the first side 
504. The data controllers 500, 502 display different im- 
ages if connected to different video data. As shown in 
Fig. 25, the data controller 500 transmits the video data 
displayed by the first side 504 to the data controller 502 



under control of software 516, so that the video data dis- 
played by the second side 506 is an enlargement or a re- 
duction of the image displayed by the first side 504. 

[0047] please refer to Fig. 26 showing a two-side display using 
two data controllers according to the present invention. 
When displaying images on two sides, the data controllers 
600, 602 respectively provide the first side 604 and the 
second side 606 data to display. The image displayed by 
the first side 604 and the second side 606 differs accord- 
ing to the video data provided by the data controllers 600, 
602. When displaying images on one side, a multi-block 
display is provided by using one single data controller 602 
or 604. For instance, the region 6002 of the data con- 
troller 600 provides the block corresponding to the sec- 
ond side 606 on the first side 604 data to display. The 
panel is divided into two regions, a part corresponding to 
the second side 606 and a remaining part. Subpixels of 
each pixel in the part corresponding to the second side 
606 are of different structures. 

[0048] | n contrast to the prior art, the present invention provides 
a single display capable of displaying images on two 
sides. The panel according to the present invention is di- 
vided into at least two display regions, and pixels in the 



display regions are of different structures. The present in- 
vention controls the liquid crystal layer corresponding to 
subpixels of a pixel using different driving arrays in order 
to display a first and a second image on the first side, the 
second side, or on both sides. 
[0049] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims 



